Absence of acute doxorubicin-induced dysfunction of heart mitochondrial oxidative phosphorylation and creatine kinase activities.
Since reductions in cardiac high-energy phosphate content and dysfunction of mitochondrial activities have been demonstrated after doxorubicin exposure, one mechanism of doxorubicin cardiotoxicity has been thought to be an interference with mitochondrial energy metabolism. To determine whether mitochondrial dysfunction is induced by acute drug exposure, isolated rat hearts were perfused with 10(-5) M doxorubicin for 70 min followed by mitochondrial isolation. Rates of electron transport, creatine kinase activity, acceptor control, respiratory control, and ADP/O ratios were assayed and correlated to doxorubicin-induced abnormalities in left ventricular function. At doses of doxorubicin sufficient to cause a marked deterioration of left ventricular systolic pressure and a rise in end-diastolic pressure, no decreases were noted in the measured mitochondrial parameters with either glutamate plus malate or succinate as respiratory substrates. In fact, in some cases the rates of electron transport were higher in mitochondria isolated from the treated hearts. In addition, isolated heart mitochondria were directly incubated in doxorubicin at doses as high as 10(-4) M for up to 70 min at 0 and 20 degrees C and 1.5 min at 37 degrees C. Under these conditions functional impairment of mitochondrial respiration was also not detected. Therefore, it appears that acute doxorubicin cardiotoxicity cannot be related to primary mitochondrial defects in high-energy phosphate metabolism. These data lend further support to the notion that doxorubicin cardiotoxicity may be fundamentally related to changes in coronary vascular resistance and resultant damage induced by hypoperfusion.